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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy in 
discriminating between true and false medium such 
as a bill. 

SOLUTION: A CCD sensor 2 reads out an image of a 
medium as a genuine bill by utilizing the transmitted 
light, and a watermark area extracting process unit 9 
extracts a pattern of a watermark area from the 
image data, and a NN processing unit 10 eliminates 
the influence of the non-linear fade of the extracted 
pattern data, and a genuineness discrimination unit 
1 2 discriminates the genuineness. 
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BABttt, ^*S9«bA:«SliJX7>f^fl[K:J:o-C*Pa 

10 go 

[Si3#56 ] 1^*15 octets 
fit ss&ffi r mm? & <fc5fc:u/cc£ ± r £ 

20 &f»fessij«K. 

30 im>m i o ] «*a2Xtti»«a 3 cc*cvr , 

tlx K«*»jij-r & d: 5 k l/c c i ^r^i -r ^>^f*« 
[H«ai 1 ] W*?|2XB««fl3Cc*jor, 

2] W*S2X«W*«3K:fec^r. 
C©^^-^^>^-^^BXo/c^f*©^^-^^6M 

50 m~*-?)\'*vhy-2<Dmx±x7 4A&±*tk*$ 
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r & a*> l sum ffisaffigp t . 

8Jf Bjga> 1/ @i& 7 s - £ <d«f»' ?'J * it fctff ft 

^L^mo^^^^^Wtoura^uiB^^-^^JflW 20 
mea*> u a« 7 s - 5? ©«f» > * * - > * . ?u * /c mi ft 

in&m i 6 ] &<**aao/ca«**S:ftor&tt 

C©^>-^>1f*iS*Blo/c«(*o^^--^^6a 

^u««©>f^-^*wttjL , ra^bffli»f £ --^«:Jdiui 
Pel®, &amtimfrbmf&2tiz&&L~ 

[0 00 1 ] 

Kf»T£&<ErC\ «CcfiSfl5l?fl[)jKf*CCEnBiJO/cBIJI5«<D 50 



[0 00 2] 

vzm-e&z. c©«»K«ii»J*ai5oott, 

to u r * ft c r ^?#{ t-r 4ff«Lffl* tf 5 fiMfiHaJ 

51i, ^«**«J««-r4*«*fl»J8B5 2t. -M-5flB 
K£P5 0 &c£o r ft ttm&f- * L/ 1 x > 

[ o o o 3 ] a^. ft&ommnt&mmmmzmyi-? 

a/s ^ - > cb u rmmft -^ft ur m «5 &A,vmwt j r- $ 
zmwis (S5o) k fjMii^Ps i&wmiricmik'f- 
%<n^<D^wftu^^m&'r-- z . win a^u<Dis 

^f-^^itHf-Sii^iC (S5 1) . ^«*JS«BP5 
2 ^BiSR^ - * 6£«*!2i8 ir$» o 
r41t*SU (S5 2) , x>^<D-^ffig|55 3^ 
^CDffi^PO^^^U^m<bT6i®^^-^i^i® 
f^-^i^:l:t*5LT^co^-rr3 (S5 

tt*»J58-r€> (S5 4) o 

[ o o o 4 ] wc. mMmmm^mm-r^o m3 2 &m 
nmoimMmr?. mm a) ^cmmcomm^^-^ m 
m?-*) mm* (2) icmm-ts-zsomftsEMit 
0$, (3) fcMftLmw<Dmmm<Dn&*7jk? 0 wt&& 

[0 00 5 ] fiiBx>^P-^jaffi«. ^y-v 1 

^BXSP5 Ofc&^XWtfrWLhfticm&^-ZOm^^ 

iss ^ ^^aia 0 r * 5 ffis-^ - ^ <orm t ±m 
©ratcAo r c » s^^flKt $®it c©x 

[0006] 
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Wite£r>xmfrL'*$->&iivxL&5 c t&&v * 
rasa***. 

[0 00 7 ] f WMMXIZ. ^i^/cl»f 

-*G>iB*4SKMbu *c*6a*»u^*->*»a 
&<d— or * a l ' < # - > ©aaiiOTrais^r * o 

[0 009] 

isicttuxmmm*:ft<,\ ^mjjtegkx&zMfrom 

iSffiKccff 5 c £ #r # & J: 5 tc & a . 

[0010] 

^-^ffl^o^-^cD^ffi^tblS^TS^omW 40 

9©«:*tu i>t<DiEm'*z->immoxm&tj:mm 

[0 0 1 1 ] Sfc. NNtt- flacD^ffJ^SttCfflo-CC^ 
[0 0 1 2] H14tt2^7C^*->aiB«C*5W*tie* 50 



M2 002-92 68 3 
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m<D'<Z->&ft : fcUXi<>Z>m£ : $:^Z-Z>t. U5fc<D$i 
ft W^ffi tCcfc^ # rf U A £ - > CD*H& 

««c**ffllH"r XliA (x = A) , B 
<x = B) StfYHHC (y = C) . D (y = D) <D& 

ftxmttitcmmmmK ^A<D«axu 

[0 0 13] UfrLtt^&CtDX'JTrtCCte. 
0, C©#ffir(i3o©^7f-=f u acd 

[0 0 1 4] 0 1 5ttNN4Hffll/c*f^ ';#§i<Di& 
HI 4±mt^2->%.?'3ft<Dti'r3V A, ^7f3 

[0015] «±©ffl*^6. *7-y-=f ';ra<D(4S^ifi« 
itfcD, )ESf536Br#Hir#fct,>*i^ 

T4 c <fcrlB»«:K»affliJ*»Ba J: < ff 9 c i^nlfilcc 
[0016]-^ NN«*©Ji«^*< ttiiSt* 
< & 0 . SHp a olbb/ci«^Wffl^^- K»5iT***WB&fc 

[0017] wc. NNtmtomm^&oni&mm 

6C, N N » n ;X7C<D^' £ - >£R|A>6 @ MO^r =f »; « 

ht. Amftttm&\zffin<om&x$>2><DicitiL, tm 
ft^m^te^mxztet^tocDm&x&t). fm$&$m 
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{00181 C©JRS&SB* IE«ftiE«ffi*flH>TE 
at^« mi 6ttjE«ftffillfll©5E»*7n-rSttWH-C 

[0 0 1 9 ] ^-drli/Z^X^fljCCifilHStl. 0*^0 

p NN*&CC<fc£*ft#DnC>»^ Dp>Dn(0M 

H£g£tf§B> S£#^ffi<D*#4X^S» (Vp)#Vp = 
Dp" , |5]^CCNN#£<DK#iR§§« (Vn) *«Vn 

[0 02 0] Ttttofc, iRa*flltt*iESIfbrai«On 

ffiK^fie*CCJt^rDp n /Dn n «f«l±^4Ci*7ft 
[0 02 1 1017 6iiRS^S<t^IE^bSESItffi©KI^ 

&c*tLTNNCcJ:& iKSSfS^'h 3 1 > c <t £^ u 

» i (Dmmomm 

[00221 cmmAtmwmm ioob, ssshs^ 

[002 31 ffiSBBtta^- * F 1 tt. 02 OCSrT J: 

SCC, LED1 ACD&vzytzmmxtcmmLtctz® 

2®#;£U>X1 5«Cio-Cti/h3ti-CCCD-fe>1f2 

■9-2 «. «/i^aja*^»«cj:^-c3e«3nfcaji-f^-- 

^7tDW^-^f-$iltj£®ft«, CCD 



^20 02-92 68 3 
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3fL A/DSmSB3tCffl^3ft& < > 
[0 02 4 1 A/D£»»3«. a»-/^-5>©T^P 

U COf -f^ ^ - i^f - ^«»PMM© 

?4 >?ffiJEmc <fc Or^tSIE 3*i£o SMB'^^t 

«T5. »iBlWfflnaB5«. CCDt>-!t2^IM^ 
i^TL A/D9Ett»3*W»-r*e#T2, 
yy*y44SW*S®^T3*tti#U **l<e*l<0* 

[0 02 5 ]BJ8BW«aW6W. fflE'<? 7 7 y 4 
[0 02 6 1 HulBi;7TU>^t8itt8P8B. • ft 

lmepm 3 tin 0 ©*sa 

[0 02 7] WIBNN«iffi»10tt. NNflHl^-S'tt 

b. 0, 1 icmm-?z>}mmm®L<Dis?*:A f 

Sf'-^tS^SPl 1». NN^IS^^ F»l 1 a 

W*>62^L-f>--^S:CCD-fe>1^2CC<fcorK*B( 

fty ^ - > 423^ 0 W^SSP 9 CC J: o r ffl W U /c 
atC, ^(DRCD^>'^^> ; &A^Lr^m^Kf^^:l2: 

[0 02 8 1 mnmmmsm l 2 b. XASVMA^tt 
HSO»a^*->^NNffifflaBl 0CCA^3ti/ct§^-CD 
ffi^i. XOKIW)««^#-->* J NN*a»l 0CCA 

1 1 0CCA^3ti/cit^©l±J^^^^iBtgUrfc<o 
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[0 029 ]^. NN*SH»1 0**fiS-rSNN%tt 
H3«NN©1IH3ES:7STBfcg:iar&&. $K N 

ar*htff5Wr*orfccfc< , ecru, a^jB. * 
(NN) «E»K8iiiurs*3nsw^«aatt 

[0 03 0 ] 0Kl;tel>TA2JJl 1 0 a«8 8fl(D^? 
cftMl 0btt50fl©3.-* hit M10 

2. 3. -^ttOt*^ AMlOaOS 

Tff/dH^ffl^fBiLT^fiJIB 1 0b©S^7 h^tb 
^T^>o C<Dt£<Dt\*mmi 0 biA^H 0a(D*££ 
tt£*8^C**K ffl*<D*R!]@ 1 0 bCDS^* Mi, 
A^B 1 0 aCD^rcD^-r. v b i*S-& StiTT 1*4. I9« 
«c. UttJB 1 0 c &4UHMB 1 0 b©tS^t>4^t* 

[0 0 3 1 ]fcTBc* H»WCC»6ti"Cl>*NNfflft«C 

f (x> «AW*ia»r*o. cct»Atii^« 

iU-C2/y*-< FBMR*ttJBU f (x)=l/<l + 
exp(-x) ) <tT£„ A^B 1 0 a b*PW& 1 0 b<DKH& 

0, = f ( I 1 ) 

1, =X (W H -Oi ) + 0, ( i I i = 1. 2. 
N) 

O, = f ( Ii ) 

O, : A^Bl 0 a©^*; h i CDfcti^ 
I 1 : cfifyjB 1 0 b <D3*~ y b j ^(D\t> 

W H : A^Bl 0aO^? h i itfflll 0bO^ 
v b j &<Dtt£ttB 

0 1 : *Pa1B 1 0 b (Dar. *^ h j CD^fB 
N:A*il0aOai? htt (CC©WtttN=8 
8) 

4>IM1 0 bifcitfjBi 0 c<DM& 
12, = X (W2 M ' 02, ) +02, ( i = 1. 

2, N2 ) 
02, = f ( I 2, ) 

1 2, : a^H 1 0 c <D^-=» * h j ^<OAt) 

W2 n : *Pflli 1 0 bOai? h i itftfjB 1 0 cW 

0 2 , : *Pn1B 1.0 b (O v b i ©Htfj 
0 2, : fctttB 1 0 c <D3-~ v b j <OmB 
02, : ffl^B 1 0 cOa-? h i <E>tH^ 
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fifrL©-*-*-^-**^ A^JUlOaCDS 
a^7hi CCA^^i, A#B 1 0 a©^-? h i 

[0 0 3 2] COffl^IO, A^ll 0 a<D^~? 
h i £*Pa1Bl ObOa^v h j &<DJ6£firttW, , CCS 

j6CA*Sti5Ci«:ft4. l/c^ot, &BO&:*- 

cc«, a^bi oa(oft«9 h i <o*n«nom*ffl 

[0 0 3 3] *<DA»fl 1 1 **• Ij = £ (W H * 

o, ) +01 r#tH2n£ 0 cct i«i = i. 2. 

N (=8 8) £Ltc±$<Dmm-C$>*). 0, W^BB 

nob ^ h j <o«mv ^C«C. *RBB 1 0 
bO^-^ittt, A*fflli *AUl*KI»f 
(x) iC»-*r»T9*U *IB110b©ai?hjO 
ffl^fiiO, tl/tBJIlOcOfciyH, 2tcW 

[0 034] CCCtJ, S/^-f KBB**«fflO"C. tH 
20 ^fiio, 8. 

O, = f ( I, ) = 1/ (1+expC- Ii ) ) 

ruttB^ti-s. ^ur. ffi^B i o c<d&*-v ^ J 

( j = 1 , 2 ) *C». ^WB 1 0 b<Da~ y b i tWl 

mi o > h j t(Dt&&ftmw2„t f cmn>tcm 

^W&Stit, ffi^ia 1 0 c(D^^^ ^ h j CCA^J 

MB 1 0 b <D&^ » h i (Dttl^tKDm^mO 2 , <D 
ltfP^A*III2 1 iUTA2rrSC£«:tt5. 
30 [003 5] ^COA^fitl 2i 

I 2 , =2 <W2 M • 02, ) +02, 

r^W^ti^o ccr, z«i = i. 2, N2 ( = 

5 0) £istc£%<Dtim-Ci>*)s 0 2, tJtH^lBlOc 

cd^^ ^ h j <Dmm*c$>z> 0 *xtc. *raa 1 o bcDS^. 

h j r«. A*fil 2, ^AHi^(W^f (x) (CS 
■^C>r*BlO, tB^B 1 0 cCT)ar. -> h j CDtH^ffi0 2 

1 tur*«MBiiwi 2«citt»-r*. 

[0 03 6]CCtU KH»*«fflO-C. W 

^i0 2, 

40 02, = f (12,) =1/(1 +exp(- 12,)) 
TgLt±IS4i4o JMMKHM1 2-Ctt. 

tH^i^n/cai^Bi o ccd^-^- ^ h j a>as^fao2, * 

9 0^1<DittlO/c/jN»iLrffHiStir^4/c«e>. M 
«7H«. 2«»tur**3#fcil*«c«. m 

*IB10c©W0. 8tLh^o2©a*^0*4l^ 
so 0. 8«±*^l©H»**«0**t»«0«cilE^»^«:i* 
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tt&£:i~? h l <hCCD-fe>^2CCj:orffimcDSil-Y 
(Sal) , BuMaa56CCfco-Cigii 

£tro/c(Sa2. Sa3, Sa4)fl, S^LJI^ffl 
ffl^^gCCiorS^L^Ii^CDWOttiL/^m^ (Sa 10 

5) . *'<oa^u««(oafi*aiHior. o-i<w*a 

^jfe^fo-CNN^aSPl 0CCfcH;frr<S> (Sa6) o 
[0 0 3 8 ] f CD3S2» LfRMU*. N N^SSB 1 

ocelot, 2<D}mBmtemi<D§M*m*) 

i<MMKn^> (Sa7) „ £t\ ±a!L/cJ:^ 
cc, A^ai OaOS^^ bicmiSt^-2&&t)2ti 
«4(Sa7«). ±&LfcJ:5CCl8^W«CC»-3l,>fc 
h»cctrb*u *©»IMS*W1 2#«t> 
R8@ l 0 b<D&3*^ j Kcm;^2ft£ (S a 7(2)) o 4 1 
RBJi 1 0 brfc, ±j£0fcj:^cc, *S^fiCcS^l^c 20 

a****:*-* hstctf^n, *©«iws«w2 3#a 

#Jil 0 cOSai-; b 1. 2CCtitfj£*i£ (Sa7 
O) o tH^@l 0 cOSa^y h 1 , 2~Cte. ±£E0/c 

cc*t toti, o - 1 zxcomzMtikmsm 1 2 cc 
ttta-r*. fit, iaiwi2m staaHMf 5 - 

MLX±.&Lt££>>tcnfe*mmis (Sa8) , 

tt*«fcrra. 30 

[0 03 9 ] Uc^ot, KfMEJWSBl 2rtt. *^-f 

[0 04 0] i 5 aai 6 «f ©s^ 1 n n ?g 

tf. BP ^yp/<ir-^a> : IP^ilOS) 
^gttl^*->SCC2#tfrtr>. 8SM#0. 0 8feTFCC 

& h i x 5 s J: 5 cc r n « £ c > e 
[o 04 1 ] *r, Bawna^^^ h iiccD^>t 

^-^tR*Hl0 (Sbl), BaM®a56^CJ:->ragil 
*tfo/d£CC (Sb2 Sb3, Sb4) . j&frU&M 



ffi^&*:fT orNN^mSPl 0W:W^T^ (Sb 6) . 
-^^H^bttt^^^CCf^Al/rte* (Sb7) . £ 
b8) o f<Dt£, NN #913151 0 CC 

x -> xmm 2 <D#mmmtt a ^©b»*k o » < ® 

ffl^JSStl*. £T, NN<DSJB©WW^t*tfl* (Sb 
9) , A^ilOaOSa^.^ hCciS&^-^ttWS 

cctft>n, *a>»j»j»*w i 2 #4>im i o bcos^-- 

v hCcHJ;t>3*i* (Sb 1 0) . tfHSl 0 bXi>. ± 
aso/cJ: 5 Cc, CTJW03e^lSffiCcS^l*/c?S»*iSa^ 
9 hftcctrbtt, *®»IMiftW2 3*Jffl*i 1 0 cCD 
fti-^H, 2CcfcH;ft£ft& (Sb 1 1 ) □ 
[0 04 2] &CC. f C0a»IS*W2 s^astf-^i 

ox8tifimftE««kUL (sb i 2) , mro^s 

f^^CO^Ttj ^tS b 1 0— S b 1 3 418 Oil 
^Ccj8^L/NN^S®ffl*»7L. *R«E*SBf 
b 1 5 CC^To 

[0 04 3] f A^Jll 0 a(DS^-; MCffli« 

T-z&iXAznzt (sb i 5) , ts^mccg^o 

fcfll#*S*A^ * hSCCtffcft, * <DiSI®$S^W 1 2 CJ 
ISlEfilAWl 2CCd:o-CffliE$tir*PBlli 1 ObOga 
^.^ hCCffl^^n^> (Sb 1 6) o WbIHI 0 brk, 
SISWSSW2 3«t*iEiiAW2 3Ccj:o-CtiBiE3tira 
1 0 c<D&*~v b 1 . 2CCtB^^n>6 (S b 1 

7) . 

[0 044] #CC, f(DlSfSIW2 3 cbtfeBiB^-^ i 

- i . «ai* S b 2 0 cc^-r ( S b 

is), coii mmr.mmME&mn<Dme£*)i> 

/h3 < ^ott^^^itlt S b 2 0CD®S<h<hfeCC 
#m<fSIE®S4ff 0 (Sb 1 9) . ffllEffiAW 
1 2 £ffiIE{BAW2 3 %ftlE-r io -e^ffiiEitS^^^ 

[0 04 5] ft, r^rcD^^-^cco^rtf ^it 

Sb 1 6-Sb20*«9iEU, r^T©*«^'«*-> 
^7l/c6fflI^Sb 1 0CCR&. ±fSSKD^5feCD 
}B«Oj|ttW!FKttaaO*«CCj:4i:. «BSai^b«l«D^ 

^*cD^^ccx>^u-y®a^tf^^<rfe, ffi 
mcc eppj s i » * t 6 T&&ytm*nm i> x 
mfrWL-itcj * -itfcttuxmmmzi^K tomttfe 

<o«pia*+»cc*ja[L//c, ^n^wng^coy^xcc^ 

i^»ccitt»8S©S!ll#raitt<b ft 0 . ^m^Hf&^llS'J 
iiEWl^iBfflSCctT^Ci^-CSicfe^CC&S. L//c 
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[0046] *2©H*6<W&« 

fct<D-C&& 0 Wittf. 8 b i t©A/D^BW)ififfi^ 

n = 8 © 0 - 2 5 6 * TOffil t«^t 5 C 10 

[0 04 7] g|7«»2(0*ii(DJKS8cDfllRK*7n-r^P 
* *Br*S. c<D««3lflM18iJiBI lOOIt BMHR 
S«»Hi, CCD-fe>1f2<t. A/D^ftSS3 

mfrLffi.mm$mm9t, nn^msgi o nn® 20 
sf^ttttwi 1 jmmkm»i 2t, hamem? 5 

[0 04 8] Cft6<Dft>S<D*-C. ±12* 1 <DmM<OB 

rtt, NN^s^-^tewasi ice. m>fh*Mr 

« k 7F UX 0002592 A#ffi 30 

tt, 2 5 9 2/2= 1 2 9 6£tt9» jllSOffl« ( 1 2 
9 6 -2 0 0 0 ) /2 5 6 = - 2. 7 5ift5. 

*%jsufci 5 3&s#msti, mm<Dmjim*i 5/25 

6 = 0. 0 6iftS. -rtttoft, 7FUX000259 
2(DA*ffi«-2. 7 5t, CO0#CDfcH^fii{iO. 0 6 

[0 049]^ H»tc> t?*^*!Hlrttl 6iSgfc 

raw*, ccrrSTOfc^ i 0ji$resiu-ci>£ o 

-So ±8B* 1 ©**8<0JB«rtt % IEfi©'h 

&«ctt«fc*>. ffl*«aaafciiii/r*sti. stasia 

[0 0 5 0 ] ±fE* 1 <DH*6©ff^Q^ttr«, 

ttt^Ji 1 0 c (DWlifi 2 0 5 «±^o 2 ©ffl>W* 0 K£ 
t»»^tca#, ffl^Ji 1 0 c<Dffl**«2 0 5£Lh^o 1 



a-/^-^*R*K0 (Scl) , H5^SSP6tcJ:or 
«J(«Tofc (Sc2. Sc3, Sc4)fl 3*1/ W 

(sc5) o *©a*»u«w«. nnj&hssi 
^<^M^ss$n^ (sc 6> . ±asL/cj:5 

CC. A^H 1 0 a©**-? KOaCR^-^^U^Sti 
*<b (Sc60) . ±«Lfc<fc9tett^«»c£-3C>fc. 
BW*«&3L-3r hSCtfirfrti. *©»JWS*W1 2*5* 
MB 1 0 bOSa-^ FOCltotjSti* (S c 60) . * 
tBm 1 0 btt, ±i$bfcJ;^c, JS^fitcS-^tifc 
W»**Sa- 7 h»cc?ft>ft, *<D«l»S*W2 3#ffl 
*S 1 0 c©^^^ v h 1 . 2CctH^$ti^ (S c 6 
(3» o tHMlOc©§a^^M, 2m ±^L/c 

cctTtoti. fn-eno- i *r<Dffl*K»®30S 1 2 cc 
tH^<rs e xwoi2tii. mammon- 

*1£JMS|S1 3Kl«»LT*£±*Ofc*^-f**ff*# 

JSLr. ±2l/fc<fc0CCjH»*«»iJL/ (Sc7), 

b tti^«in«l»«c*<DKB(*S«*«^ or u - * k: 

[0 0 5 1 ] ±E» 2 <fe S , ±15* 1 

CDHJfeCD0^(D^<b <t tit. ±12* 1 

±8B» 1 CD|QfeO^S§^±IS* 2 ©HSS©^S8r«, 

ittf, 2 5 6X«c:titcittc»ti, o*4m*cntciac» 
<Djtm-e&, mtim 1 0 c <D3~~ 7^^3 a«±» 

N. fiS#(Dl&&CC«^'CCD^^*> h^OF F tUXAfe 
OiJSP 1 2 3WBiffl-r €><fc^CCL//c 0 

f 0 jS, O j teUi^B 1 0 cCC*$WSSa*IB«:?n"r o 
Tttfe^. 01+02+ - + Ojia 

K£oT¥JJSlJU «#©»^CC», 0 1+0 2 + -+0 
j<atCj;otWI'r-5o cncc<fc0, 3 <D^SS<D 

cox >^ a - y*«©lt««: <fc ^iftt » i |5]^cc}R ^ c <h 
[005 3] U/c^ot, *»3©Htt©^»JC<fcS 
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16 



[0 0541 110 tt£4 <D^S6©JKJ8<DB8lJ^ci ? £ 

as* i o & jcAKMtt i 2 <z)»*wtt«fflitt±ia* i <o 

• <5tf?9U 4<b, ^g^*-^-*^-* 1 10 
[0 05 5 ] #H54 ©H»OJf5Sir«, N N^aSJS 1 0 

L-y 3 >s* (pcws?) immoxjmjgtz 
sterns. «*>u««#<Dmi«\ (4grn^ra#-c 

[0 05 6 ] XflSMSl 2», K#(D»^tc«. iES 

L W*©»hfJ»©'* * - > * 4 • 30 

-^-Sr**-* 1 5£«><bCC, Srffi/<^-£taWSP 
[0 05 7 ] Ufo^T, ±8BfB4<O^JfiOJBJ8«:J: 

s^«*iLft:^-^ a >r * y»a6*Jt«W«»K:30i-c 40 

5 <D9&t<D&1&<D *»<Wg»-C« . ±BB» 1 <£*tt 
©»«-CKflMM0»l 23WNGt»JlJLfc»*CC % AT 

•ma. •Bfrccju»*i»±r4cifcpitt«:tt4. 

[0 058] l/c^ot. *^5©*JS<DJI5.«CCJ:4 50 



siqb$. nm&nm&v ?Lx*sm£. <&i£#^£$ffi 
[ o o 5 9 ] m 1 1 »ji6 <DSB*©»ai*^ , rs»^a 

a^P 1 0 tMfk^m 1 2 flE>»*WttjBHItt±E» 1 <o 

^ffi^^y-^«IWWl 6 (1 ) -1 6 (n) 

SP1 6 ( 1 ) - 1 6 (n) CCA#U ^ICCJtOfcflfS 

• -ft\ft<DUTd[ Vifi 1 2<@m£lT£t§^fc: 
[0 06 1] *»6©SB»©»»«:J:*t, ^fflSiJ^Jfi 

aarifijjjo-^-to^iccjE d /c#s^ # ^ > - ^ ^s^-c # 

7 ©3as©JK!«r ±E» 1 ©JWOJBWfr N 

[ 0 0 6 2 ] 0 1 2 KBBROpJKOMWH 

7nL/TC»S. ^tcfcl^r, (DO 1 / ( 1 +exp(- x) ) 
^rSiHtcm^i, ©CD 1/(1 +exp(-2 *x) ) «« 
SftSftCCtt 0 » <3>CD 1/(1+ exp(- 0 . 5 * x ) ) « 

«#^«^cc&ort^s. f (x) = 1/ 

(1 +exp(-a*x) ) ©St, a> 1 <tT4cb, 2/* 

-Y K # «^ t & 0 «*J*« J: 0 #J»* i & 4 o 
[0 06 3] S/c. o< 1 iT^i, >^-< 

[0 064] JB8©*tB©JI5J[l 



(10) 

17 

[o 06 5 ] B«:*Jt>"C a^UlWSas*39S9<bN 
i<Diesfi©fl5«ii5i«-c*4. *a>ft©flifiSti/"c, » 

[0 06 6 ] o^O, 2©fe*rOKtt6 
Office <tO«8HL, C0>HMaWOKtt6ta«». N 

giJj8iaiCCtie*©x>^D-^K:<l:-5Sflia8U«:fiffflS 

[0 06 7 ] m9<Dmm<Dmm 
coioijirtt. en^i«K<D«6o#* 

a*ly««»i»Jl5Lb«cWi<ttofc0, 

[0068] conffi(DjK«w, rajH*«?^-r^«><DT? 

aa> o^wwmssp 9 1 n Nteiigp i o (Diacca^ o 

NNA^5>r r -^fflffiBP2 0^^/c4>CDr\ CON 
NA^^f : -^fflWa52 0 6Sa^L««fftlBftiffiBP9 

[ 0 0 6 9 3 ft, fftOtiteWia* 1 ©H«SOJB)B<hRI«t7 

UWl^ia*U««0<MB«©«*^-rtt9!EI, 
0 tt * f" =f U <!: a* L m^tfJ 0 tti U (SaOKI pfl£^ 

tat^^o a i 9tc^b/c-r«fc^cc. ijEflso^-^. a 

«****BPtc* b »*/ f - =r y b , a* liWi 
aw*sA«Att*f-^y c<t*rs. 
[0070] ccr^f-rfyAi^f-^yctt^attia 

j: 5 «cttfls©a3^o««©(4a». 
7T?2p]»iJu/ctS«ecs^c»t:a*>b«l«(Z)iaB*EI©/7 



^§82 0 02-92683 
is 

f- =f a - * f- =3' y c ©i> -r ft cc&^-r & „ 
[007 1 ] *f-=f y A—^T-^y c«c*5W*a*»LfB 

^»««>6*rCfc0, &£Sft/c*7f rJUCCttJETift 

«ffl«atR uti^i mmmmmmm 9 #a*>> u 

COH2 1 ^U«ifBlliaofc»0»WHr. M 
n'J B<htfiSb/t*§^ H 1 9CC7nL/c«fc^tC«S5©a 
^tBl/(4gPO^n * x = 2. y = 6 £2EJJ§05 

[0 0 7 2 ] COJflfflSti/c^-^ti. 8bi tO^ffl 
iiS&^-fr-C**. H2 2»NNA*f-5'©ttWa 

^f'-^S-^OcDa^ffl^^lC^cfficD^ffi. Isl^-r 
-##4f2 0tt, ?*-*#^2 SOS^Ht^e^--** 
^2 0©a»ffl*?lt^cffl<O*fi3(t«ii&&. 
[0 07 3 ] COcfc^ttJftffl'&a^L/NNA^^- 
^}fltt}pP2 0tC<fc0 f s —^##0* i 6f s — £##2 4 £ 

r*ffS-ti\ *»SW«:2 5fl©a»f s -**» , t:. c© 

<. fct. fT*i^*i^^fe»«c»Uiy, 6x5 

[0 07 4] J/c, ctOiSO^-^OA^KHttO^ 
62 56<bT^C£-C. Kf«©«»f s -** J 2 5 6 £S 

S 0 12 3 i£mkoffi?Kffl l/cNN©M^t 
0r&£ o CONNtt, A*II0^7h^2 5, * 

Pais mtim) (oru^y h»^i5 t a^»©^-f h 
[oo7 5]**«©fl5»©J:9cc. ma^-zim^ 

WiCC>rt L r T^toiftf- ^ #ffi o tea < ft & fc«> , 
[0 07 6 ] 02 4«C<D<h^<DA*f : -^^l^^*rift 

hi^Si^CC^L/c^orab^o CCD^r <a) «K 
#(DM, (b) ttNG (») • (c) «NG# 

CD0H2^7nL/-CC^. 

[0 0 7 7 ] ft, 0*tCZffi^^n^n 1 093, 9 9 
50 2. 1 1 6 7tK0"Ct»*a*. c*i«S^-y hCDHiiJ 
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13 20 
ffl©-&tf-e*S. C©02 4 K<J:9«T© * htt©ofc*iDWftrSB!lStt*#j£*ffll>*&. c© 

S. (a) i (b) (iffi^fi8©^#3K5flS (a) <h (c) ©<fc 9 fc»£-C *> . »SS«:«8iJT0fifeitt 

IfM> <a) #1 093. (b)#992 4. CO. N NOttftKoHTB 2 5 fcffil'tlKKW 

i. (b) OfrPlitfjflW/JvSt*. r*. H2 5«i/f*-f FP»«*w-rBt?**. WE 

[0 07 8 3 SEor. C©«fc5&Wr«t. NN^IfflL H2 3K*»l»r. NN©»8Waa«REC©*l6l«C»fT 

XU»J/»*F«TJBl±-C*tl«J». *U»5/«JUF [008 0] if. *BU110blC*i»&ai» h©ffl 

(a) £ (c) OJS^-CB. SlOWtt* »£. «T©«fc9«ett*. c©i^y*-f FH*©fi». 

*isenf. (c)©NGt©^xiAn i6 io H5*oa^>*y±«c : P»?--^i'{fc3*iTfl8#3*i-c 

7-C. (a) ©Jt#©l 0 9 3KtttT*«?l>fc». * fc^ . NNWfcWItf StlSi*. &*tC&cr#HR3 

a*r*fc<.»4>©&tt*. [oosn 

[0079] NN©J:5fc[f *©-3--?* [tS 1 ] 

ioJdfftHft (D 

<W(» 

— (3) 



If : c£5gj§iob0>JL— v hj^0>A2r 

Wfc: Artl§10a(Z>3--y H£*W®tOb<DiL=-/ Hfc0>«m 
Or : A^1©10a(O^L~V hi0** 

[0 08 2 ] H«&C|il:fcJi 1 0 c GC*5l*£:i~ * h^tU * [0 08 3 ] 

(W2*- 02t}¥$2j (4) 

02/- /(Z2/) (5) 

(6) 



02* : fcb2r«10c<&^- v hj(DtitJrt 



[0 08 4] CCDffl^fiiC^ (t<fcoT*ft#«55fli**i 

[0085] buIBS2 4CC^U/cA^f r -^cDWlt:i3:, 
(a) 3&«a*2 5 6-C«»iJJe*ttK». (b)SO' 

(c) ©a^ttHj^jory^*^ h#cD-r-~£#f#6ft 

& 0 Tttto*. 2WtllC!)»»©<t9<CNNA*li*a* 



(a) t (c) >6C:bl>T <>, IBtfc 

[0 086] aW8«a>»«Mc*iWSN N(D^S^ 
ma. ttEBPtt*flK»T. B2 3CC7i*Lfc$9EPBP© 

50 ttffl;&0£fc*J:5*c¥H3ttS. 
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21 22 
[0087 ] C<D<hS*©1w»£iEfi«:. BPffiKlctOW * [00883 

/(r)=l/( 1 +<?*) 

AX^V) -V*Z,af l + aA„w£ U <m-l) + »L,wtj*(m-7) —- (7) 

H : 

a : ft3£& 1 
0 : ?SS3£# 2 

of" 1 : h i 0)** 

man wi=fcit*»s6 

-— - (9) 

BPj*<D^SJ£JSSJ$«)§fctf>|-j9AU-CL^. 
^^lcfclt*^SS/ili. «-«l=feL^T**t-e*i(8)»(9)*«>*5l= 

(8M9)xeicfc«ts o; J (i-o; J ),o; J a-o p * J > i*. **i-e*iai*m=te»t* 



[0 08 9] C^^CBPiiSrFJffl-f&CiKlJ:^. 
ttit>m 1 0 cCga- KDtSMfilSrAfilB lOaOa 

#A # < a a c i A ! fiBt . jg a> o««*i.i:*«±«: w 



[0 09 0] ^(Dtctsb, t&RXDMfrVW&ViZ'-y*: 

« e> -o t ©4>& i, l fetter n n «yi-r * c £ # oj 

WO/S3t«EnB!iaK. WitWHOWeilKttO. i«K© 
*> 0 U tt I > 3 1 -3MS© N N A?) ffi*5$s-r 

[009 11^10 <D$m<DB1& 

coaottWKttats'JftB^i*. ism©-* > -ym# 
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ec -f y - ^H(k^ z^m&te. a/p o«ia^a«± 

tCBS<«|jEStirb*(»\ JEa©a*L««**ff«E^* 
K#CD*ft8S<D>f ^-vISOA^f- *0C«&*;Mtifc 

[oo92]-e©/c^ a*»o««offffiutti^t- 
* t> =y - v v > z^vwm l> fc»a#* wiscca* u « 

a*» L««3WMET £ K# *K o ra* U Witt Li IE 

[0 09 3 ] Z<Dtc&>. C<Dm 1 0<DjUS<DJ&S8W, ^ 
9 ©SSfcoJKStefcfcf *a#> O N NAM»f- £JftfcH 
352 OOfflMy-/ >1$IETS cfc 5fcLfct>©t?*£. 

^TttittO. £*«±Cca^L/^^->*tBiET^C<b 20 
4ft<tCim-5. B26U91 0©^jS6O^«8O 

[0 094] 0CCfcur2 1 iil^lNNA^Mf- 

SR2 0 <t NN£&3IpB2 0 ±<DT$lCWfrfti>tlXi**Z>o ^r<D 

ltt, a^oNNA^^>7 ; -^fama52 o^em^s 

ti&^^-^CCMiEfififta (a = N/Nr . N : >M 

#¥^«Kffi, n r : mm^MmM) zmc 30 

[0 09 5] WJEIfrMa (« = N/Nr) HflW^ 

PMiCC^-**^ ^-^#^2 5 CDS 
^fil^6f r -^S^2 0(D»»fii*5lC^cj»SEt«iCc|iiE 

[0 09 6 ] coiStt&ffl^-^^O^fcf'-** 

-^i6ni»o &Kc©y^>tsiE^~*S:NNA;fr 

'T—^i L/"CN N^Sgtf 2 0 C£ A***" 5Cit«90i 
»©JB«iBi««:NN«Lffl^Ttotl, ^CDtH;tycS^H> 
r*««]gflau 2CC<fc9JlflMMfl#ff*>*i*. 

[0097] «»ij3is*«ia7SL/«ci»±iaKscciSfi3 

B^>5 3ry^>1SjEU/c^7 :r -^6U"CC^/ , c^, a 50 



a» 0 ««<o * - > cd a h o £ * J: 9 —a ear £ & £ 

[0098] «EW<D/13^en0JiSS. Sti*©^ 

£o 

33ij«B^a*nr*5«3, *<Dfc», ccdjui icdju&cd 
[0099] coi^KSt^f-fffl^acir, a*> 

coHBiiKo»»»afr u*«*iiH«ai»o <t n Nffiiia5 1 

0(DRgcca^ONNA^SS^f r -^ffltBSP2 2*»tffc 

[0100] a^L/NNA*a»7 s -^jaitB3P2 2»» 
^©NNA^a^-^am&accoiir. mib02 2 

[0101] S22CC^L/c7 r -^#-^r-^0'-5, 
9. 14, 15, 19, 20, 2 4CCOl>Ttt. fflt^S 

6<D{S#r-#te. f : -^#^6cD^-^^4fgL^c4> 
(D<h, -r-^S-^lcD^-^i, -r-^S-^SCD-r-^ 
r-^S^TCD^-^i, 1 CD-r-^ 

[0102] coj:^ aAaas^oo^-^wtccsptu 

T4>IISSL, ««WCC1 2<i<D^Mr-^^J#€>o CCD 
J: ^ CC OXmc'dkftT- ^^NNA*f-^iltl9 

<omi&<DBm t mmc n n 2 0 tc a^-t scit 

^9<Dj|iS©Jg!8il§l«tCNNft!iffl^tfto*i % ^CDtB^I 

[0103] IB8iJte*wa^LttC*±fi«H«:3Sfi3 
ti. *^U-*tc«»l3n4. H 2 9 W^iSOJBKCC 
fct^^NNCDA^^^^CDWI^^-rilr. (c) CDN G 
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[0104] fcLk&^fcJ: mi 1 (D^iS<DJB!B"C 
(D^ <«lHJ"C*aJ: 9 CC&O. # 

sseitc;^*^ h-rsc±a*r», 
fcasnJlft'C**. 

[0106] 

3|**Jfl3 LTSK>B* -otcJS- ismmcti U TftMflffl* 
- > ©W3iJ*tf 5 c £ # £ J: 5 cc £ £/ctf>. a 

a***ijffl u/c7fe^cDM^co-or a &a#> u £ - 
lann <Dmn<DBm<Dmf8 t *7n-?7}a ? ^0 O 

[02] ffl/hj8ift*^«OlttlBHo 
[0 3] NN©»«S©lBfcS:ia. 

[04]f 1 (Z>ieS6<D^SiCDS^ UN N«giJ/B««:*T 
y + - K 

[0 5] mi CDl3S<0ff^(DjS^ UN N3*SMS£SVr 

t- ho 

[06] mio^oBmcom&LNN^wm&z^ 

[0 7 ] »2©ia6©»«©«l«*in-r^o * *0 O 
[08] S/^-f FW»^-^0— «©iawH. 

[09] m2<Dj|ffi(D^<DjS^LNN*>JSWa^7ST 



10 
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: [010] si4©^iis©^J8*7S-rfiS»^ci ? ^i, 
[011] mecommommz^m^v * ^0o 

[012] mTOHJSOJBfflCcijWS^y*^ KB8»© 
[013] »8fl!««S(WB«**-rBaB^cJ * ^0o 

[014] «Btaq*tt«c<fci*f'=f , j»«oitti8H. 

[0 15] NNCcJ:**r^=fy»»©Bi?8H. 
[016] iEttfrattOSHBBI. 
[017] iRSS«i^iEa<bffi«ti<DRI^*7S-rH. 
[018] JB9CC«tkCWB«©«lflE*^^o * ^0o 

[019] fmm<D^m^\^tm^L^(o&mm%(om 

[02 0] ^^rfUiffi^UgPWOtBLffiatDK^OWl 

[021] m^Lmmmmommmo 

[02 2] NNA^r-^OPM 

[02 3] ®9©*jteOJI5S8CC*jW&NN<D»^*7nT 



[02 4] NNOA^- £01*^0. 
20 [02 5] KM»OW|«r7nTia, 

[0 2 6 ] mi 0©H*6©^S8©«fiR*7nT^n 
0 O 

[027] mi 1 OUSSOJKSSoatfiS^Tn'r ? * 



[02 8] y-fyi/Tl/y J ;l" £77^0 * 

[02 9] mi lOjUfiOJBSStCfcW^NNOA^J^- 

[03 0] 8^<DJttB*»^«*«©^*^-r^a v 

[03 1] fi»fl[>IIS»K»^iJJaffl©f¥ffl*^T7P^ 

[032] mmm<DWiwm 

1 0 0 tKffiJCA&giJ&K 
10 NN^HSP 

1 1 NNJfflS^-frlSttSB 

12 ftftfiSllS 

1 3 nfemwiT-zftmsb 

2 0 L N NA^i^r- * fflffigP 

2 1 g^lNNA^f-^V^ >«IIESP 
2 2 a#> l> N N A^fiStf^- * flStBSB 



30 



40 
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